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A study was conducted to determine if the safety of the
motorcyclist was impaired by pavement grooving and which
pattern of those tested resulted in the least sensation
to the cyclist. The six pavement grooving patterns most
frequently considered for use on California highways were
cut longitudinally into a relinquished PCC section of

the State Highway System. Seven motorcycles, ranging
from one of the smallest legally allowed on California
freeways to one of the largest used, were made available
for evaluating these patterns. The evaluation was made
by two experienced motorcyclists. The pavement grooving
patterns, as tested in this study, did not present a
hazardous riding condition to the motorcyclists. 1In
general the lighter machines were more sensitive to the
grooving patterns; however, none had a sensitivity level
sufficient to cause a control problem. No individual
grooving pattern was considered to be consistantly super-
ior,; .from a motorcycle rideability standpoint.
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INTRODUCTION

The advent of extensivé pavement grooving in California
brought on reports that grooving patterns resulted in riding sensa-
tions to the motorcyclist which were different from that experienced

. on ungrooved pavements. There have been no reports of motorcycle
. accidents caused by pavement grooving, only indications that certain
grooving patterns and/or machines may result in a "strange feeling"
to the cyclist. '

The effectiveness of pavement grooving in reducing wet
weather accidents has been well documented (1,2) and discontinuing
its use would create a safety hazard to the majority of the motoring
public. Consequently, the logical course of action was to conduct
a study to determine to what extent the safety of the motorcyclist
was impaired by pavement grooving and which pattern resulted in the
least sensation to the cyclist. Therefore, this study was initiated.

The six pavement grooving patterns most frequently con-
sidered for use on California highways were cut longitudinally into
a relinquished PCC section of the State Highway System near Sacramento.
Seven motorcycles, ranging from one of the smallest legally allowed
on California freeways to one of the largest used, were made avail-
able for evaluating these patterns. The evaluation was made by two
experienced motorcyclists. This report discusses the results of the
evaluation and is the sixth in a series of reports dealing with
- skid resistance studies.

CONCLUSIONS

1. In this study, the pavement grooving patterns, when evaluated
with the various motorcycles, did not present a hazardous riding
condition. In general, the lighter machines were more sensitive
to the grooving patterns; however, none had a sensitivity level
sufficient to cause a control problem. '

2. No individual grooving pattern was considered to be consistently
superior, from a motorcycle rideability standpoint.

EVALUATION PROCEDURE

Six patterns were grooved into the test pavement as shown in
Figure 1. As can be seen in this figure, 1/8" x 1/8" on 1/2",

-1-
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" 3/4" and 1" centers were tested. One of the test patterns utilized

a thinner blade (0.095"). at 3/4" centers. Another pattern tested, °
herein referred to as Style A, consisted of cuts .095" x 1/8" on
3/4" centers with two .095" grooves equally spaced between those on
3/4" centers and not more than 1/16" deep. This particular pattern
is used in locations where it is desirable to raise the coefficient
of friction of the pavement a significant amount. Christensen
Diamond Services Company's Style 15 pattern was also tested. This
pattern had previously been reported as one which was superior in
increasing the coefficient of friction of smooth pavements (3).
Coefficient: of friction determinations were made on the
test areas before and after grooving, and the results are shown in
Table A. Not much significance, in regard to improving the pavement
coefficient of friction, can be noted in these readings, due to the
high original wvalues, but they are presented for general information.
The test pavement was selected for its overall smooth profile and

not fo# coefficient of friction considerations.

o The motorcycles used for the evaluation are shown in
Figure 2. The only consideration in the selection of the machines
was to encompass the size and weight range normally operated on
Californla freeways., California law requires that a motorcycle
must have 15 gross brake horsepower in order to operate on freeways.
The 125cc machine used in this evaluation has a 15.2 hp rating and
is one’'of the smallest which would be legally allowed on the free-
ways. ‘There are machines of approximately this size and weight
which do not meet the horsepower requirements and, therefore, would
not be'on the freeways. The largest and heaviest machine normally
used in California is a fully equipped Highway Patrol model. Most

~0f the motorcycles used in this evaluation were relatively new;

however, some had had moderate previous usage.

‘ No attempt was made to conduct an extensive evaluation
of tire patterns. All of the machines were run with standard
equipment street tires. 1In addition, evaluations were made with
the lightest machine equipped with semi-knobby tires on both the
front and rear wheels (Figure 3). It is felt that a machine of
this weight equipped with that style tire represents a critical
evaluation device for the grooving patterns. Evaluation of the
patterns was made also by the 250cc and 500cc machines equipped with
a full“knobby tire on the rear wheel (Figure 4). Here again it is
felt that these test conditions were severe from the standpoint of
rideability on the patterns, No evaluation was conducted with. a
machine equipped with a full knobby tire on the front wheel. Sep-
arate evaluations were made with the heavy U. S. machine equipped
with the new (5.10 x 16) and old style (5.00 x 16) tires used by
the California Highway Patrol (Figure 5).

-2-
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The evaluation Was performed by two experienced motor-
cyclists. One was a uniformed Highway Patrolman and the other a
non-uniformed employee of the California Highway Patrol. These
two men were of different weight and body structure. The largest
one who weighed approximately 195 pounds, was 30 pounds heavier
than the smaller framed man. '

The evaluation was made at a 40-50 mph speed range as
well as a 50-60 mph range. The motorcycles were brought up to
the proper speed prior to entering the grooving patterns. The
cyclists entered the patterns parallel to the grooves and directly
from an ungrooved portion of the pavement. Immediately after each
run, the cyclist made a subjective evaluation of the relative
sengitivity of the particular motorcycle to the pattern being
tested. This sensitivity was defined as that amount of feeling
greater than experienced on the ungrooved pavement. Tnitially it
was intended to have some type of grading sheet, with various factors
to be evaluated, for the cyclists to mark. However, it was later
decided that it would be more meaningful for the cyclists tq make
an overall subjective  statement as to relative sensitivity. One
of the cyclists weaved in and out of the grooving patterns, for
their entire lengths, at both speed ranges. The sensitivity to
this maneuver was also subjectively evaluated and recorded after
each run.

ThHought was given to placing grooving patterns on curved
sections; however, a curved section of PCC pavement, in good con-
dition, could not be made available for test purposes. In any
event it was felt that a combination of the straight runs and
weaving in and out would give a good initial evaluation of the
patterns., ' .

DISCUSSION OF EVALUATION

The subjective evaluations made by the motorcyclists
were quantitatively rated in order to make graphical represen-
tations (Figures 6 through 18). The plots were obtained by combining
the evaluation of the two cyclists. 1In almost every case, their
ratings were the same and therefore it is felt that this combination
is justifiable. In cases where sensitivity to weaving in and out
was experienced, a definite relative sensitivity to straight runs
on the same pattern was also experienced; therefore, this ?uality
is not plotted separately. Generally speaking, there wasn t much
sensitivity to weaving in and out of the patterns. The majority
of the ratings did not vary with speed and of those that did, as
many increased with speed as decreased with speed. In any case there
wasn't enough consistancy in the effect of this parameter to justify
definite conclusions,

-3

wayfastio.com


http://www.fastio.com/

ClibPD

The 1/8" x 1/8" at 1/2" and 1" centers and the Style A
patterns, considering all of the motorcycles used, resulted in the
least overall sensation to the cyclists (Figures 6, 7 and 10).

The two patterns spaced at 3/4" centers resulted in a greater
sensation when evaluated by the lighter machines (Figures 8 and 9).
However, there are very few 125cc machines and not many 250ce
machines on the highways and therefore more emphasis should be put
on the reaction of the heavier machines. The Style 15 resulted in
the most sensitivity (Figure 11), but here again it should be
emphasized that this is only relative riding comfort and that none
of the ratings were at a hazardous level. :

: : Figure 12 shows the difference in ratings obtained with
street and semi-knobby tires on the 125cc machine. As can be seen,
the semi-knobby tires result in somewhat more sensitivity; however,
not significantly or consistently. Figure 13 shows a definite
increase in sensitivity when the 250cc machine is equipped with a
knobby' tire on the rear wheel instead of a street tire. When the
500cc machine is equipped with a knobby tire on the rear wheel,
there is more sensitivity on some.of the patterns (Figure 14).
Generally speaking, using semi-knobby tires on both wheels or a
full knobby on the rear wheel will result in a "rougher'" ride on
grooved pavement. This would be expected to be the case on any
type of pavement.

- Figure 17 shows that the new style tire, presently used
on California Highway Patrol motorcycles, results in a significantly
improved ride on the 3/4" spaced patterns. Patterns with this
spacing are the most predominate on California freeways. Any
official reports that Highway Patrol motorcycles were sensitive to
grooving patterns were the result of tests made on 3/4" spaced
patterns. Further checking on the reports revealed that they were
made prior to the time that the Highway Patrol motorcycles were
equipped with the new style tires. It is quite evident that the new
style tire, which is somewhat wider (5.10 versus 5.00) and has a
different tread pattern than the old style (Figure 5), provides an
improvement in rideability of the Highway Patrol and heavy U. S.
machines on the majority of grooving patterns.
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TABLE A

Coefficient of Friction Values

Pattern - Before Grooving After Grooving
1/8" x 1/8" @ 1/2" 0.37 . 0.38
1/8" x 1/8" @ 1" 0.36 0.36
1/8" x 1/8" @ 3/4" 0.38 ' 0.39
.095 x 1/8" @ 3/4" 0.38 0,39
Istyle A 0.40 Q.44
Style 15. . ~_0.39 0.45

Note: These coefficient of friction readings were obtained
under the test conditions of locked wheel, smooth tird,
wet pavement and a speed of 50 mph. (Test Method No.
California 342-C)
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.Figure 1
GROOVING PATTERN TEST LAYOUT
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Figure 2 - Cont'd
Motorcycles Used in Study
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Figure 2 =~ Cont d
Motorcycles Used in Study

CHP Machine

Figure 3
Semi~-Knobby Tire Used on 125cc Machine
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Figure 4
Knobby Tires Used in Study

‘Used on 500cc Machine Used on 250cc Machine

Figure 5
0ld and New Style CHP Tires
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Figure

178" X 1/8" AT 1/2" CENTERS GROOVING PATTERN
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Figure 7
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Figure

8

178" X 178" AT 3/4" CENTERS GROOVING PATTERN
MOTORCYCLE VS RELATIVE SENSITIVITY
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Figure 9

095" X /8" AT 3/4" CENTERS GROOVING PATTERN

MOTORCYCLE VS RELATIVE SENSITIVITY
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Figure 10

STYLE A GROOVING PATTERN
MOTORCYCLE VS RELATIVE SENSITIVITY
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Figure 15

GROOVING PATTERN VERSUS RELATIVE SENSITIVITY
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Figure 16

GROOVING PATTERN VERSUS RELATIVE SENSITIVITY
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: Figdre 17
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Figure 18

GROOVING PATTERN VERSUS RELATIVE SENSITIVITY
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